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Figure Q1(a) shows an output of a system. Write the function in terms of unit step
functions and find the Laplace transform of the function.

(5 marks)
Solve the Laplace transform of f#) below.
(2 0<t<1
f(t)_{t+2 t>1
(10 marks)
Given x(t) = u(1), h(t) = e".u(t). Evaluate y(4) where y(1) = x() *h(1).
(10 marks)
Find the inverse Laplace of the following:
) s(s?+4s+6)71
so—85
@) §2—4s+3
(12 marks)
On a semi log paper, sketch the Bode plot for
- 640(jw + 1)(0.01jw + 1)
HGe) = — e Gw + 10)
(13 marks)

Figure Q3(a) shows an RC circuit with an independent current source. Find an
expression for v(z).
(5 marks)

In a circuit as shown in Figure Q3(b), the switch is kept closed for a long time
and opened at 7 = 0 5. Produce v,(?) using Laplace method.
(20 marks)
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Q4 (a)  Asignal is given as:

0 m<x<0
1 0<x<m

e =|

Construct the Fourier series of the above function.
(7 marks)

(b)  Deduce the Fourier transform of v;(?) = 30e' for —0 < t < +00, as shown in Figure
Q4(b).
(5 marks)

(©) In Figure Q4(c), produce v,(?) using Fourier method if the values of resistors R1
and R2 are 20 Q and 80 Q, respectively, while the value of capacitor C is 0.125 F.
(13 marks)

-END OF QUESTIONS-
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Laplace Transform Table
0 F(s)
1
1 1 — s>0
s
1
2 { "S"'E s> 0
|
3 ,n=1,2,... ’:+1 s>0
s
4 e —1—— s>a
s—a
a
5 sin at s> 0
5 +a*
s
6 os at s>0
st +a?
9 “sin bt b >
¢“sin —_—
(s—a)’ +b° T
10 | e*cos bt B >
(s—a)’ +b> T
11 1y’ sY(s)—y(0),and Y (s) = L{y(t)}
12 |y s*Y (s)~5y(0) - y'(0)
13 | e™ f(?) F(s—a)
dn
14 | V" f(t),n=1,2,. (=1D)"—F(s)
ds
15 | f(Hu(t—a) e “L{f({t+a)}




